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oQiqifiHoro oIIoHeHTa AoKropa rexui'IHl,Ix HayK, upoQecopa [nopyxa BoloAuMrpa

IeaHorr.ra Ha 4r,rcepraqifiny po6o:ry Becnanosa cepril AnaronifiOBl4rla

<Crpyrrypuo-ryropQoloriqni rpr4Hur4rrr,r 3Hococriftrocri Ta ix pea-rrisaqix n r<epynauHi

rrpaqe3AaTHicTlo HI,I3bKoJIeroBaHUx cTaJlefi), IIoAaHoi Ao 3axl{cTy y cneqianisonany

BrreHy paAy A26.062.06 HaqioHarrbHoro aeiauifiuoro yuinepcllrery ua s4o6yrrx

HayKoBoro cryreHfl AoKropa rexni.rHux HayK sa cueqialrHicrro 05.02.04 Tepu ra

3HoruyBaHHfl B Ma[IlrHax, rulJ]y3r, 3HaHb 13 - rraexaHi'IHa inxenepir

1. Arcryamnicrt reMlr 4uceprauii

HaAifinic:rr 6nrEsffio gOYo erapo6in uaruuno6y.[yBaHHr pieuoro npI'I3Har{eHH-f,

Br43Har{aerbc, npauesAarHicrro reprboBlrx [oBepxoHb ix xineuaruqHux nap i ToMy

AJr.rr Hr4x repuoqeproBe 3HaqeHH-f, uae ni4nulrleHHfl sHococrifirocri. 3na'IHI'Ifr pecypc

uiAnuuleuHfl 3Hococrifirocri yKnaAa€rbcf, B uarepialax ereNleHrie ny:nin reprx. 3

Uiei 11pv.uulr4 rpu po3po6ui nonoi rexniru,r rILIraHH.flM rpra6orexniqnoro

uarepialo3HaBcTBa tpu4inreTbcfl AeAaIIi 6insure 3pocTaloqa yBala.

[o qucJra raKr4x rrprraHb niAHocurrgr po3Kpurt[ pecypcy rloA€trlbllroro

ui4nurqenux sHococrifirocri HLr3bKoJIeroBaHrIx craJrefi, xxi, nopflA 3 HoBI{Mu

naarepianaMu, uupoKo 3acrocoByrorbcs y By3nax repr.f, qepe3 ynixalrnufi cneKrp

Sisuro-rvrexani.rHlrx BJracruBocrefi .

BiAorr,ro, 1qo 3Hococrifiricrr BKzBaHI{x cmlefi 3ilJrex[Tb He Jrllrue ni,q i'xnroi

ruxiAnoi crpyKTypu it, Qasororo cKJraAy, uo 3a6e3re.ryerbcfl siAuoniAHorc

repuiuuoro o6po6roro, iure raKox crpyKrypHlrx i QasouEx rleperBopeHb, IIIo

ni46yrarorbc.f, B xoAi cavroro npouecy eprx i 3aJlexarb JII{Ine ni4 yn'ron po6orrz

pyxoMoro c11prxeHHf, (nananraxeHus, rrr LIAKocri niAnocnoro KoB3annx, po6oqoro

cepeAoBurqa roqo).



BnacniAox xnralscrocri

rpz6oeleuenrin e AI4cKPerHI4M

uropcrrocri rloBepxoHb uexaniqnufi KoHraKr

pearisyerbcfl rIpH repri Ha oKpeMIax gilruxax
TA

i

rr6BepxoHb - tIJIflMax KOHraKry. MopQon ri'IHi napaMeTprl IIJI-gM KoHraKTy (posuip,

posuo4in) ni4irparorb BaxJILIBy poJlb y Sopr"rysanni sHococrifixocri, rqo, 3oKpeMa'

ui4rnep4xyerbcfl Qarrovr ro3pITI,IBHoro BnJrrIBy nepio4y nppIflpaIIrcBaHHtr Ha

3HolxyBaHnx nyslin TepTf,. y sn'xsxy 3 UI,IM, pecypc noA€trlblxoro uiABIarqeHHs

gnococdfirocti HI43bKoJIeroBaHI4x cralefi s6aqae6cs B ToMy, Iqo6 IrurqxoM

repMoo6po6r<r,r ga6e neqzrr.r B Hlrx mxi uop$onori'{Hi napaMerpl'I rBepAplx $as, lri

6ytru 6 6rus6gr\4r4 Ao vropSonoli.rH[x uapauerpin TIJIflM KoHTaKTy. OAHax Ao

croro4ni poJrb r,ropSonori.rHoro Sar<ropa y $opvrynauni sHococrifirocri cralefi

Br{BqeHa HeAocrarHro i y siAorvrux [pI{HIII{uax crBopeHH.l 3Hococrifixux cralefi He

BpaxoByerEcr.

BraxoA-f,.ru 3 BuKJraAeHoro BHuIe, BBaxaro reMy AaHoi Auceprallifinoi po6oru

aKTyarIbHolo.

2. CrpyrcTypa fi rmicr luceprauii

[racepraqix cKJIaAa€Tbc, si Bcryny, 6 pos4inin, ulo \'ricrs'rr B co6i 138

pucyHxin ra 27 ra6lraqrc, sucHosrin, cIII{cKy BI{KopI{craHurx Axepen s 676 uosuuifi

(s Hux 78 ;1arumrqero) ra 3 AoAauris. O6cf,r ocHoBHoro reKcry Al{ceprallii cxnaAae

280 cropiHoK, a nosHufi o6csr po6oru - 439 cropinor< ApyKoBaHoro reKcry.

Y ncryni ni4o6paxeHo ocH orui, nepe.U6aqeni HopMarI{B :nkrvrur rI oIIoxeHHrMI{

AAK MOH Yrpainu 4ani, qo xapaKTepl,I3ylorr po6ory, a caMe: o6rpyuryBaHH'

nn6opy reMr4 4ocni4xeHH.f,, 3B'rsor po6orl4 3 HayKoBI{MI,I nporpaMaMl{, TIJIaHaMI'I,

TeMaMr4, Mera i sanAaHHs AocliAxeHH.f,, o6'ert AocniAxeHHfl, rlpeAuer AocliAxeHH{'

MeToAu 4ocni4xenux, HayKoBa HoBI'I3Ha oTpI4MaHux pe:ynrrarir, npaKTI4qHe

3HarreHHfl orpuMaHlrx pesymrarin, oco6ucruft BHecoK s4o6ynaua, aupo6aqix

pe3ynbrarin 4racepraqii, uy6niraqii, crpyKrypy ra o6cxr 4Iacepraqii'



Hedonix ecmvny: B IIyHKri <O6rpyHTyBaHHtr ua6opy reMla AocnlAxeHH-[) Ha

crop. 37 ueprue perreHHf Apyfofo a6:aqy ueri4ropeKroBaHo, roMy :Uicr a6saqy ne

Ao risqs:posyvrinufi.

Ilepuruft porgil upucn'l eno aualirl4rlHoMy olnflAy iuQopuaqifisux Axepen

rrloAo MeraJro3HaBrrrlrx acrreKTiB B rlolxyKy IxnflxiB uiAnuulenss 3Hococriftrocri

cralefi. KoHcraroBaHo, Iqo MeTaIIo3HaS\lail MeToA € pO3nOBcIoAXeHIlM Ta

e$exrueuuu gaco6o KepyBaHH-a 3Hococrifirictro nyslir repr{.

-f,r upzurlr{rroBy oco6runicrr sonHiurHroro repr.f, TBepAI4x rin siANai'reuo

Ar4cKperHicrr uexani.rHoro KoHTaKTy , fl:ria e nacriAxoM xBl,IJlqcrocri Ta rlropcrroc:ri

cuprxeuux 1loBepxoHb. 3an4xru rloMy, ix nsaeuo4iq ni46yBaeTbcf, Ha oKpeMI4x

AirsHrax - flr-f,Max KoHTaKTy, cyxyuHicTb flKI'Ix cKnaAae Sarruuuy [nollly KoHTaKTy'

[ucrpernicrr roHraKTy ypaxoBaHa y ncix siAoN,Iux reopixx reprfl Ta 3HoIIryBaHHfl,

cepeA flKr{x Hafi6inrur y3aranbHrorotll4Mll BLI3HaHo a4resiftuy ra MoneKyJlflpHo-

uexaniqny reopiro.

BcranosreHo, qo xoAHa i: c:rau4aprHllx Mexani.rul4x xapaKTepl4crl{K He Mae

crifiroro Kopenf,Tr{BHoro sn'lsxy is sHococrifiricrro i rovry He Moxe 6ytu xpzrepiervr

nu6opy cralefi 4rrr eYuin

xapaKTepI4cTI,IK Cyrrenuft

rrairpocrpyKTypa ra $a3oBufi cxlaA.

Ilpoanani3oBaHo siloNri MeroAra Qopnrynanux gnococtifixrx crpyKTyp, a

TaKOX iCnyrOui y.f,BJreHH, lUoAo BrurrrBy crpyKTypHrrx crsraAoBux ra ix

uopQonoriqHl,tx uapanerpin Ha sHococrifiricu cralefi iL norpnrrin pisuoro

npr43HarleHu.f,. KoHcTaToBaHo ni4cyrHicTb eAI4Hoi 4yuxu B III{XSynrqionarbHoro

TII{TAHHf,X.

Teprfl. Ilefi $arr BKul:ye Ha re, u1o, xpirr't Iraexaniqnux

BTIJII{B Ha sHococrifixicrl craleft qrlHurb ixHs



HaseAeHo in$opuauiro crocoBHo tuoxlurocrefi

nefiponuux Mepex Als rlilecupruonaHoro pelynloBaHHfl

cKJIaAy cralefi.

3a pesynbraraMr.r AaHofo po:4iny cQopvrynnoBaHo HayKoBy upo6nevry, lqo

nupiurynalacb B Ar{ceprauiilnifi po6ori, BI43HauoHo ii uery fi uocrarleHo 3aBAaHHfl,

axi posn'n fl3yBurkrcb AJIfl Aoc.flrHeHns qiei MerI{.

Hedonix posdiq): sa6araro yBaru (uu.1.7 1.S) upu4ineHo xepauiuunu

naarepianaM, xoqa e aaHifi po6ori BoHu He BI4BrIaJIrrcb.

y Apyrogy porqiri orrcaHo MeroAlrqHe sa6esreqeHH.fl Auceprallifinoro

AocriAxenHs.

,{ocni4xyB€rrrucb H[r3bKoJreronani ctani, qo ur poKo 3acrocoByloTbcfl AJI[.

BuroroBJreHHfl Ta nignouenHr Aerarefi nyslie repr.x: KoHcrpyKuiftHi,

incrpyvrenralrui, ruri. MexaHi.rHi nnacrunocri, vtixpo rpyKTypa, Qasouit' cxtap,, a

raroxi uopQonori.rui rapaMerpr4 c yKrypHl{x cKJIaAoBI{x peryJlroButrlucb

pexv MaMu reprrai.ruoi o6po6r<u cr ateir.

Ilicns repnaiuHoi o6po6ru npoBoAnlrLrcb AocJIlAxeHHfl MlKpocTpyKTypI'I ra

Nlexani.rui nraupo6yBaHH.rr Ha yAaBnK)BaHHfl, ApflrIaHHfl i repffi KoB3aHHfl 3 Merolo

BcraHoBJreHHfl xopenaqii uiN postuipnurvrlz rapaMerpaMl,I vrixpocrpyKTypll ra

Mexan i.rH vMV xapaKTepI{crLIKaMI4 cral efi .

OqiHra po:uipnrax napaMerpin uirpocrpyKrypHl4x cKJraAoBI4x rpoBoAuracr is

3anyqeHHrrra insoprvrarlifinzx rexHoJlorifi, sorpeua, KoM['IorepHoi nporpaMll Image-

Pro Plus 4.5. Touxy crpyKrypy cralefi Bl{Buturu 3a AouoMororo pacrponoi ra

rpaucrvricifinoi elerrpounoi rrairpocr<ouii. CxnaA rap6i4uoi $asn Bu3HarraBc{

rxJr.f,xoM peHTreHoc[eKTpailbHoro ananisy.

Bugnaqennq ulIpI4HLI noAprnl{Hl,I rlpkl wrupO6ynaHH-f,x Ha ApflnaHH,

rpoBoAI4nI4 3a Aorlo ororo KoMnrorepuoi uporpaMlI GetData.

Br{KOpI,ICTaHHf, tlTyqHI4X

crpyKrypr4 ra Qasonoro



y rperrouy porAi.ni runnaAeHo pe3yJrbrarl{ AocniANeHHfl BIIJI}IBy xapaKrepy

crpyKTypoyrBop eHHr Ha gno cocrifi xicu KoHcrpyKrlifi nrx HI{3IKoJI eroB aHI'Ix cranefi .

Ha upnnn agi napu reprf, <crarrr-6a6io upoeeAeHo ana-nis vropSonoriqHux

rrapaMerpie 6a6irin i urqN,r KoHTaKTy rlplr repri, sa pesylbraraMl'I flKoro BLIcoKa

3Hococrifiricg srca3aHoi tiapr4 tlorcHroerbcr He JIIaIIIe TIeBHI{MLI naiquicuutvtl't

xapaKrepr,rcruKaMu 6a6iry arre raKox niAuosiAHicrro rraop0onoriqnux uaparraerpin

fioro rBepAlrx BKJrrorreHb ouruualrnift cxeui KoHraKTHoi esaeNdoaii. To6ro posvripu

iurepueraliuie e 6russruN,rr{ Ao cepeAHboro 4ianaerpy TIJITM KoHTaKTy, a ni.4ctans

rvrix inrepuerali4aMlr - Ao. cepeAHroi siAcrani vrix rJrrMaMu KoHTaKTy. Ha qifi

uilcrani csopnrynroBaHo ocsonni [puHIIuuI4 Ta BLIMoTI{ Ao opranisaqii

sHococrifi KI{x crpyKTyp.

BcranosreHo, rqo uiAsuueuH.x reMlleparypl,I rapryBaHuq s 860 lo 1050 ra

1160 oC 3MeHrrrye rnep4icrr sa Epinenerra ni4uyuleHoi ctali 40X. BoAHoqc

cKnepoMerpuqa lrirpornepAicrr nrasaHoi crali 3pocrae. flpu uboMy

cuocrepirarorbcfl ABa MaKcLrMyMr{ rvrixpornepAocri. [o repruoro ni4nocxrrcx

nafi6rux.ri orurH Ao oAHoro MaKclrMyMu, cepeAH.g niAcranr T1 uix rKuMr

rpaKTuqHo He sN,riHroflrc.,r 3alrexno niA TeMrleparypl,I rapryBaHH.l. [o Apyroro -
MaKcuMyMlr g 6i6rurl,r nepio4orvr Tz, txuit s6inruryerrcx upu spomanni

reMllepaTypu rapTyBaEEfl..

36inguenHf, reMrreparyprr rapryBaHHs crali 40X cupltf,e pocry cepeAHboro

4iavrerpy aycrepirnoro 3epHa i cepe.{nroro posvripy naxedn MapreHcl4Ty. IIpu

rlbor1,1y floleperrHufi uepepir pefior MapreHcl{Ty rIpaKTLIrIHo He sNliuro€Tncl.

B uixpocrpyrrypi 3araproBaHoi siA pisurax reMrleparyp crani 40X npucyrHift

MapreHckrr ABox rpr in - raKerHuia z pefixonoro 6y,uonoro ra rorrlacruil flicns

ni4nycry BeJruqr,rHa 3epHa B crali He 3MtHloerbc.f,, a B roJMacTrrx KpLtcruLIIax

MapreHcr,rry sraAirlflrorrc.f, xap6i4n. 3 ui4nulqenuru reMrleparypl{ rapryBaHHr

posvripu rorrlacTr,Ix K plcraJlin vrapreucury i xap6i4is 3pocTaloTb.



Bcranoueno, u1o sxa3aHi Br,rqe MaKcI{MyMI{ cKJlepoMerpuunoi

rrairpornepAocri eiAuosiAalorl cepe4Hifi niAcraui uouix MexaMI4 3epeH Ta

cy6cryxrYPHI,Ix eJreMeHriB. Koxne Ha6nl4xeHHf, in4enrOpa Ao uexi 3epHa

CynpOBOAXCyeTbc.f, 3MeHIIIeHHf,M IIII4puHI{ [OApfltII'IHu, a [epexiA rlepe3 Mexy -

e6irrueHH-f,rvr. Bnxrneno neBrry qnrni.rHicrb AaHoro flpoqecy. @arropoN'r, flKvrir

KoHTpoJrroe quuiqnicrr sHa.renr rr,rirporBepAocri a uepioAona Trnicns rapryBaHHfl

si4 860 oC e vrexi eepen, ni4 1050 oC - Mexi 3epeH ra raKeriB MapreHCVTY, a niA

1160 .C - uexi 3epeH, nalceris ra 6norir MapreHcl,Iry. 3rvrina BeJII{quHI4 nepio4in T2:

uiAnplulennsu reMrleparypLl rapryBaHH.f, He Kopenloe 3 xoAHI4M s posuipnzx

rapaMeTpin crpyrryptr, lqo rroflcHroerbc.,r 3pocraloqorc HepiBHoMipuicrro poauoginy

Byrurerlrc.

IliAnerueuHfl reMuepurypvr rapryBaHHt Ao 1160 'C a6imruye finronipnicrr

11oflBr.1 rapryBuurbHux rpiqnn B o6lacrrx g rriniIvrulrlbHuMrr 3HarIeHHrMrr

vrirpornepAocri. I-{e nrasye Ha 3s's3oK po3ro4iry nyrneqro 3 HarpyxeHuM craHoM

craJri, flr<vir pealisyerrcs griAnO 3 alporoHosaHoi MoAeJIbH Oi cxeuu.

Pesylrrata rpu6olori.rHr,rx nnnpo6ynaHb rroKa3aJlla, IrIo, He 3Baxarorll4 Ha

3HrrxeHHf, rBepAocri, uiAsurueHHfl reMrlepurypv rapryBaHH.,I 3 860 ao 1050 oC

crrpgfle 3HLrxeHHro 3 ocy, 3HorrryBanrnoi gAarnocri ra r<oe$iqieury reprfl crani 40X.

IIpu no4anbrrroMy 3 ocraHHi rervrneparypu rapryBaHHfl Ao 1160 oC cnocrepiraracb

renAeurlis Ao noripureunx :rpr,r6onoriqnux xapaKTepl,IcruK. flo.scnroemc.s ue

s6irrueHHflM po3Mipin nucoKoByrnelleB x xpzcranin roJlrlacroro MapreHclrry ra

BnAirenn.flM BcepeAzni nux ua vrixpo4eifiHlaKosl{x rpaHllqqx Kpynuiutux, nopirnauo

3 raKerHr4M MapreHcr,rroM, rcap6i4in nplr ri4uycKy rrepe3 3pocr uy nepinnonaipnicrr

posuo4iny Byrnerlrc. s uiAnzuIeHHsM TeMrleparypl4 rapryBaHHfl Ao 1050 "C. B

pesylrrari, Ha uonepxni reprfl yrBoprolorbcf, AiIquKz uixpocrpyKrypl'l 3

uiAsuueHr4Mr4 Mexani.rHulau BJracruBocrrMu, srci sAar i nuroHynarl'I ponb crifirrax



Ao pyfiHyBaHH.,r rrJrf,M KoHraKry i Sopvrynarrl $axruuny rIJroIqI{Hy KoHraKry 3a

onTl4MallbHoro cxeMoro.

IIpu aualoriuuor,ry AocliAxenui crani 40XHM BI,I-f,BJIeHo, ruo garalruzfi

40X. O4nar, posuipn rap6i4in, rpr4 u oMy, nnacliAox neryBaHHs N{ori6AeHoM,

3HarrHo rr,reHuri, a sr.{AireHHx xap6i4Hoi Qa^:ra - 6intru oguopi4ui. Touy e ui4cranz

crBepAxyButtr, rqo N,ropQoflori.rHi oco6rulnocri 6y4ou4 roJrrlacroro ra rraKerHoro

MapreHcprry BrrJu.rB Tb Ha posuipra ra po3nolin r<ap6i4noi Sasu nicrq Bl4coKoro

niguycxy.

flonegeuo, lqo picr reMneparypr4 aycreuisallii c[pl{fle yrBopeHHro o6racrefi s

uiAsr,rrueuorc KoHrIeHTpauiero Byrnellrc, suacriAox voro pineur nnyrpiurHix

HalpyxeHb uia qac MapreHcr4THt4x [eperBopeHb s6iltruyemca a)K Ao nopory

rpiquuoyrBopeHHfl. JlerynaHus crani 40XHM nirelerrl ra vroni6AeHoM ranbMye

yrBopeHHfl ra yKpyrHeHHs o6nacrefi s niAnlaueHoro KoHlleHrparliero Byrneurc npu

3pocraHHi relaneparrypv rapryBaHH, i rrau caMI{M npI,I3BoAI4rb Ao 3HI4xeHH,

nnyrpiulrix uaupyxeHb ra 3pocraHus ii crifixocri Ao yrBopeHHfl rapryBanbHl'Ix

rpiulnu nopinnxno gi crannro 40X. 3asA-f,rla uboMy sHococrifixicrr crani 40XHM

rqinouy Br4rrle, niN crani 40X. OAnar npz ni4nzuenni reMreparypl{ rapryBa[Hfl' 3

860 Ao 1050 oC cnocrepiranca 3HarrHo ruenruufi nprapicr guococrifirocri crali

40XHM, uix y crali 40X. Taxnfi pe3ynbrar rlo.,IcHloerbcfl pelr'e$uiuroro

rereporeHnicrro nonepxni Teprfl crani 40X y sn'xsry 3 yrBopeHHtM B ii rrep4olty

poevuni 6inrruux sa po:vripavt:r- Ta rinrric'rro rpncranin rorqacroro MapreHcury fi.

rap6i4uoi 0*rr. 3 eHrueHHr sHococriftrocri o6ox cralefi npu uoAarlblxoMy

niAeuueHui reMrreparypr{ rapryBaHHfl Ao 1160 oC raKox Bl43Harlaerbcfl

oco6fl,rsocr{Mpr uop$onorii rap6iaHoi Sasra, 3oKpeMa, oAHouacHuM s6irblueHHflM

BrrnI{B TeMrleparypl{ fapTyBaHHfl

r,rixporuepAicrr ra uirpocrpyKrypy

3 IIoA€LIIbIIII4M BLICoKI{M BUnycKoM Ha

6araro B uoMy e aHarIorirIHI{M sr i Als crali

posuipin ra 3MeHrreHHrM xilrrocri sra3aHoi $asu.



Taxuu qI,IHoM, rvrop0onoris, N'ricIIe slaAileHHfl, KoHIIeHTpaIIU ra MexaHlr{Hl

BJracrl4Bocri r<ap6i4uoi Qasra € oAHI{MI'I 3 ocHoBHux Qarropin, Uo BI43HalIaIoTb

su o c o crifi ri c6 HI{3bKoJI eIoBaHI'Ix KoH cTpyKII ifi nux cran efi .

3a)toacrceuunuu 4o Pos4inY e:

l. C6opuyuronani rpuHrlunr.r ra BrrMort Ao opranisaqii gnococrifirux

crpyKTyp (crop.160-161) Malorb 6yru AoIIoBHeHi npznqunoM o6oponrocri

crpyKrypnnx i Sasonnx neperBopenr crani npra repri'

2. Bi4cyrni cxneponaerpnuui ra crpyKTypni 4ocniAxenn.fl KoHcrpyKrlifinnx

cr atetrt ui crs sHoIIryBaHHr.

3. BiacyrHifi anani3 pe3ynbrarin rpu6onorirlHl4x AocliANenr (inrenclEnnocri

3HorrryBzurHfl Ta roeQiqienry reprx) KoHcrpyKqifinrrx cranefi 3 rotIKI'I 3opy

Br4Hr{KHeHHfl.TarropyrrreHur Qpnrqifinux sn'.rgrcin [p[I KoHTarrHiff nsaeN'IoAii, IIIo AJLI

nupiuennfl HayKoBoi upo6nevru Aanoi Alrceprauifinoi po6oru e Ayxe BaxJIllBI4M.

tlerneprufi posAin uicrurs s co6i pe3ynbrarll BI,IBT{eHHfl BrInI,IBy xapaKTepy

crpyKTypoyrBopeHHfl Ha sHococtifirictr ctalefi B JIlIroMy craHi.

AocniAxenns [poBoAlrJru Ha 3pa3Kzx, nnpisanux s cyuinrHoKaraHoro

BaroHHoro KoJreca nicrs siAHonreHHs MeroAoM eJleKTpoAyroBoro Ha[JIaBJIeHIrfl

crani 08I2C ni4 uraporvr Qnrocy.

3a pe3yJrbraraMu cKJrepoMerpurrHr4x ra vrirpocrpyKTypHl4x .4ocli4xeur, a

TaKox ix cuiecraBJreHHfl rvrix co6oro BcraHoBJIeHo QoprnrynauHfl B HafIJIaBJreHoMy

urapi rereporenHoi 3a cBoero 6yAonoro -ra ruexauiqnuuu BJIacrI4Bocr.trMI4

opieuronauoi crpyr<rypz is 3HarrHo Hr,rxqoro strococrifir<icrro Hix sHococrifir<icm

roMoreHHoi crpyxrypz ocHoBHoro Merulrly.

3a pesylrruta6u rpn6on ri.ruux ra cKJrepoMerpl4qHux AocnlAxeHb, a raKox

ix cniscraBJreHH, lrrix co6orc BcraHoBJreHo srraiuuy za rrru6vrrtoro 3Hococrifixicrr, ra



Ar{crrepcHicTb repBI4HHI4x KpucraliriB HaIJIaBJISHOTO uaPY, t11O 3HaxOAflTbCfl B

rrpflMoMy 3B'fl3Ky oAHe 3 oAHI4M. MarcnvralbHe ix 3HaqeHHf, cnocTepiraeTbcfl Ha

[oBepxHi HanJraBJreHoro urapy ra B 3oHi fioro crrJIaBJreHHf, 3 ocHoBHI4M MeruuloM, a

uinivramue - B ueHTpi HaIIJIaBJIeHoTo mapy.

Iloragauo BI43HarIiuIbHy ponb yMoB Kpl4cTarisallii, qo 3a6e3neqylorb

KpracraniTiB Ta lrixocronux AilsHor 3qepryBaHH-f, uepBI4HHIlx Seprarnzx

uiArurqenuu nuicroM ByrJreuro y Sopuynanni sHococrifiroi crpyrrypv Merzlrly.

3 alteffirceuun Ao Poe4inY:

1. BigcyrHi crneporvrerpnuni ra crpyKTypni AocnilxeHHfl mrroi ctali uicns

3HOrrryBaHHf,.

2.He ilpoBeAeHo AocniAxeHH, roeQiqienry reprf, ra 3HorrrysamHoi sAatnocti

ryrroi crani.

y ntRrnnry porqi.rri vricrsrrcs pe3ynbrarl,I BuBrIeHH.f, BrJIuBy xapaKTepy

cTpyKTypoyTBopeH :afl. Ha sno co crift ricrl iuctpyrvreHTEulbHux crau eft .

BcranonneHo, rqo uicrs urua4riuroi enerrporepuiunoi o6po6r<u crali X6BO,

3araproBaHoi eil 1100 oC m ni4rryrqeHoi npu 200 "C ii nairpotnep4icu na6araro

Br4rrle, nix uicru c aHAapruoi repui.rHoi o6po6rra, n rofi qac flK tnepAicrr sa

PoxseroNa 3€ururuaerbcfl TaKoro caMoto. Crpyrrypa raroi crali 3a ceoiMla

naexani.{Hurvrr4 xapaKTepr{crprKaMr4 e HeoAHopi4noro. Iurencr,rsuicrr 3HorIryBaHH-fl

nicns BKa3aHoro guiunennq crani y 2,2 pBV, a npl4 niAnuqesni rervrueparypl4

rapryBaHHq Ao 1200 'C - s 1,7 pasu Hl{xqe, uix uiclfl craHAapruoi repui'ruoi

o6po6xu. flicnx rapryBaHHs siA 1060 oC sHa.Ienus inreHcl{BHocri snourynanHfl

KoJrr{Barorbc.f, B rrlpr oKoMy Aiaua^soui, a ik po:6ir nepeBI4IIIye 40oh. llpu qrouy

MaKcr.rMarrrHi sHaqengs 611uslxi Ao 3HarIeHb sHococrifirocri cra,'Ii uicls craH4aprHoi

repuiuuoi o6po6ru, a uiuiualrui - uicrs ruslaAxicuoro rapryBaHHfl eiu 1100 'C.

Tara sN{iHa gnococrifirocri ni46yraerbcfl III4KJIi.rHo sa rur,r6uuoro roBepxHeBoro



111apy 3 repioAoM Tz. flpuuuuoro uboro e nasnnicrb B crpyrrypi rap6i4ir Ixl4poKoro

iHrepnany po:rraipin a HeoAHopiguicrr ixHtoro posno4iny. I-\e nunuBae Ha Sasonuft

cKJraA crani nicns rePrvriuuoi

crpyKrypl4 sauru6uHoro ra n soHi

o6po6ru, crpl,If,e yrBopeHHro neo4uopi4uoi if

KoHaKTHoi nsael,IoAii.

BucrosreHo rrpr4rryueHHfl, rIIoAo MoxJII4Bocri SoplrynaHm 3zBHarIeHI4MI{

xap6i4avta $arru.rHoi ulouluul.t KoHraKry IIpu repri. BuxoAsqIa 3 Uboro

rpuryqeHul, icrorHe ui4nurrleHH.rr sHococriftxocri crali X6BO uicls rapryBaHH{

nil 1100"C MoxHo rrorcHr4Tr4 sal,riHoro uoreurliftHl{x rrlflM KoHraKTy y nurnx4i

TyrorJraBKr.rx JreroBaHr,rx r<ap6igir nicnq cTaHAaprHoi repvriunoi o6po6Kl4 Ha onopni

vrirpo4inxnru :i crpyKTyporo 3irrrrlrrrKoBux rap6i4in, Al4crepcHoro MapreHcl4ry ra

MapreHcI4Ty

<xap6i4

KpyrHI,lx Kap6iais pyfinynannro rr,rixpoo6'ervrin

repri.su iAnLIqe :akrvrvl MexaH i'IuHMI4 xap aKTepIacr[KaMI{ Irpll

Ananori.rui nncnoBKu raKox orpr,IMaHo npu AocniAxeuui uirpocrpyKTypl4

incrpyvrenr€LrrbHrax cranefi gXO i TXHM@E nicnr runu4ricuoro eJleKrporepuivnor

o guiqnenns niA reMreparyp750,800, 850, ra970"C.

3ayeffirceuun \o Pos4iuY:

1. Bigcyrni cxlepouerpuuHi ra crpyKrypni 4ocniAxeHH, iucrpyrraeurarlbHllx

crareft uicls 3HoIIryBaHHfl .

2.He rpoBeAeHo Aocni,qxeHHfl roe$iqiermy reprfl Ta 3HoluysamHoi gAarnocri

irrcrpyrvrenrzlrlbHux cranefi .

Illocruft porgin upucn'lueHo MoAeJrroBaHHIo rpu6oloriqsnx sractznoctefi

Hu3bKoJrerosaHoi KoHcrpyrflIiftnoi crani IIrJIflxoM rlporHo3yBaHH.a QymqionarlbHrlx

BJracrr4Bocrefi uonep Hi ruo4eJrroBaHHf,vr ii crpyKTypHo-MopQonorirrHux uapayerpin

<rvrarpvqi>.

uarpraqx> i

flepenaroro raKl4x crPyKrYP

silHosiAHo 3MeHrIreHH,

Ta g6irrrureuns otropy

e ni4cyrnicrr Sa":orux Mex

fiuonipnicri BrIKpI4IIryBaHH,

3a AoloMoforo Iuryrluux ueftpoHHl{x Mepex.



B pe3yJr6Tari ercnepllMeHTarlbHl{x AocniAxenr rurirporouorpa$ii

KoHTaKTyIoqI4x [oBepxoHb BcTaHoBJIeHo, llo UiA31'uUeHH;I TeMnepaTypI'I rapTyBaHHfl

Ao 1050.C 6;1rpvse 3Hr4xeHHro uopcrKocri ra uiAnurqenHro Hecy'roi sAarHoc:ri

nituyrqeuoi crani 40X upra repri uopinuxno 3 3araproBaHoIo nil 860'C , IIIo e

rpr4rrr{Holo 3HuxeHHfl roe$iqieury reprfl .

[one4eHo, rqo rrropSonorix r<ap6i.4uoi Sasv vtvnl4tb BuJII{B Ha plBHoBaxHy

rrropcrKicrb, crpyKTypHo-reoMerp[rrHi rrapaMerpu ra Hecyqy 3AarHicrb rloBepxHi

crurrri  ox,qo oopruryerbcf niA.rac KoHraKrHoi rgaeruo4ii npn rcpd.

3lificneno aAarrarliro o6panoi apxireKTypu IurytrHoi HefipoHHoi vrepexi -
tfyurcqiouarry MHoxI{HI{ ra6rurlHrx Qynrqifi (@MT@), a raKox AoBeAeHo

crrpoMoxgicrr era3auoi laepexi 3 MoAr,rQirosaHulvlu Qynrqirlan aKruBi3auii

nefiponir 3 BucoKoro ro.rHicrro posn'fl3yBaru inrepuorxllifiHi Ta eKcrpalonsqifiHi

3aBAaHHf,.

3 BuKoprrcraHHflM eKcneplrMeHTaJrbHo orpuMaHux ra 3MoAeJIboBaHI{x

cepursiroBaHr/rx 3a HopMaMr{ ISO rapzlMerpiB, IrIo xapaKTepr3yrorb Hecfry

3AaTHicTb BLIcTyIIiB Srr Ta BIIaAuH Srz uropcrrocri uonepxHi, clpolHo3oBaHo

rroBeAiHKy crani 40x, 3araproBanoi siA reMrrepaTyp 860, 900, 950, 1050, 1160 ra

1200.C ra ixuroro K penflrli€ro 3 pe3ynbraraMl4 4anoi po6orz, a raKox po6ir iHuuax

AocniAnzriB.

Bucnosrcu Arrceprarlifinoi po6orz rpyHTyrorbct Ha anarisi oAepxaHLlx

pe3yJrbraris. BoHu naseAeHi r lcinui KoxHoro posaily ra B y3araJlbHeHoMy BHrn-xAi e

saKrroquifi .racuHi .uncepraqii.

Cnncorc .rrireparypHrrx AxepeJr nani.rye 676 uafivrenynaur (s HI4x 78

Jrarr,rHr{uerc), llo sacni.4.rye ruupoxe fi rpyn:roBHe orIaHyBaHH-tr aBTopoM naseHoi

insopuauii s o6panoi reuaruKl4 ra if ananis.



y AoAarKax HaBeAeHo po6oui Safinu Ant MOAenrOBaHHs TA HaBqaHHf,

rrrryqHux HefipoHHux Mepex, crlrcoK uy6niraqifi :4o6yn aqa sa reMolo Al{ceprallii, a

raKox ni4ouocri upo aupo6aqiro Ha rlpaKruqi pesylrrarin 4ncepraqii'

3. HayrcoBa HoBIr3Ha oAepxaHl{x pesy.ulrarin

B po6ori nupiurena BaxJrrBa HayKoBa upo6nevra, -f,Ka noJrrrae n pospoSui

npunqznin gnococrifixocri, uo BpaxoByrorb 3B'r3oK crpyKTypno-$asonoro i4

HarrpyxeHoro craHy 3 reoMerpiero rouraxrnoi nsaeuogii HI43bKoJIeroBaHI{x cranefi

Ta Br4paxaeTbcfl y raKLIx HayKoBrIx tloJloxeHHf,x:

1. Bneprue poapo6neno ourosHi rrpr4HIII4rrIa opraui:aqii uixpocrpy$rypl{

cranefi 3 Meroro rroKparrleHnq ixHix rpu6olori.ruux BJlacrLIBocrefi, xxi apaxoByrorb

vrop$onori.rHi oco6flasocri 6yaonn sNlillHrosanbHux Sas, ixrrifi posnrip i xapaxrep

poeuo4iny y rBepAoMy po:.runi, a r ox napaMerpl,l mir<poreovrerpii 6yaonu

nonepxni Ta yMoBII AucKperHocri xOnra1rHgi esaeNaOAii upn repd.

2. Bnepwe BcraHoBJrerro, qo AJrfl KoHcrpyKqifinnx cr€IIIefi 40X ra 40XHM

oAHplM 3 Blr3HarrulJrbHr4x $arropin y po:uo4ini ra relzquui saruurKoBl4x Ha[pyxeHb,

.f,ri nuHraralorb uiA .rac rapryBaHHfl, e ByrJIeIIt. Picr reMrleparypl,l aycrenirusallii

rroHaA 1000"C c1plr{e yrBopeHHro o6lactefi s fioro niAslaueHoro KoHlleurpaqieio,

uo rrpr43BoAprrb Ao 3pocraHHx nuyrpiunix HarpyxeHb niA qac MapreHcl4THoro

reperBopeHH.,r ra uicls rapryBaHHs siA 1160'C e rpuquHaun rpirql4HoyrBopeHb.

Bnqn;1eHa 3pocraroqa nepinnovripnicrr poauo4ily Byrneqro BI'I3Hatrae

nopQonoriro yrBopeHoro MapreHcldry, s6inrurytovz rinmicru (ao 15...17% Ta

12. . .1,4% Als crali 40X ra 40XHM niAuoniAHo) ra posvripu rpucranin rorlqacroro

MapreHclrry (lo 3...5 MKM ra Ao 1,5...3,5 MKM B noreperrHoMy nepepigi arrs crzlrli

40X ra 40XHM ni,qnoniruro), rqo cBoero qeprorc Brrrl4Bae na uopSonoriro rcap6i4noi

0*u uicrs Br4coKoro ni4uycry. flprE rlrovry rtpLt ni4uycry roJlilacroro MapreHcl4ry

BeJrrrKr4x poevripir xap6i4oyrBopeHH{ tlpoxoAurb B cepeAuni xpracranin Ha



Br,rAineHH.rI rKux BI'I3Harrae ixnro niAuauleny urifir<icrb Ao Al{coqialliicoq1all1l [pLI t

uopQonorielo

[IACTI4I{HIIA

6ytosu

vrirpo4nifiHlrKoBlrx Mexax, yrBoprorcqll 3HaqHi crynueHHfl KpynHrrx r<ap6i4ir (:

cepe4nivr gial,rerporr,r 0,12...0,2 rrlru) nra4onxeuoi SopMu, po3Mip, Qopua ra uicqe

ae$opuaqii. Mixpo6'eura rvrarepiany 3 raKoIo

xapaKTepr{3yrorEcr naxnnicrro nHyrpiuruix uirpocuorBopeHb, -f,ri soroAirorr

Braqr{Mkr siAHocHo ororryroqoi uixpocrpyKTypl4 rvrexaniqnvvrr xapaKTepI{crI4KaMI{,

3oKpeMa rraircpornep,{icro, ra crifiricrro Ao pyfiuynanHq rpu repri. Taxa 6y.uona

vrirpocrpyKTypr4 Ao3BoJr.fle 3MeHrrrr.rru rc lgYo inrencrannicrr gnouryBaHHs ffi spa:r<in

4ocni4xyBaHrx cralefi, TaK i ao 29% crlpflxeHoro 3 HI4M roHrprila qepe3

3MeHrrTeHHr xoesiqi€Hry reprs s 0,199 lo 0,164.

3. Bneprue BilflBrreHo, rqo vropSonorir rap6i4uoi Qasn BTIJII4Bac na pinuonaxHy

ruopcrxicrr, crpyKTypHo-reoMerpuuni napaMerpl{ Ta Hecyqy cilpoMoxnicm

uonepxni reprf, crateil, xxa Sopvryerbc.f, niA qac KoHTaKTHoi nsaeNaoAii, ulo cyrr€Bo

ro3Haqaerbc.f, Ha ii rpu6onoriqnux xaparreprrcrl4Kax. IliasuqeHH-f, reMreparypr4

rapryBaHHfl Ao 1050 EC crpr4f,€ 3HI,IxeHHIo uaparvrerpin ruopcrrcocri, a raKox

s6i6rueHnro $ynr<qionanrurrx rapaMetpin necyuoi cnpoMoxsocri nucryuir s 10,5

Ao l6,7yo ra BIIaAI,IH 3 88,3 Ao g2,8yo uonepxui repT, niguyrqeuoi cra-rri 40X

nopiruxno is spaaraMl,I, 3araproBaHI{MI{ eia 860 IC.

4. OmpuuaJtu nodalaruuil po36umor rtvraHnfl., uon'-f,gaHi 3 JleryBaHusna crali

40X nir<eneu ra uoli6Aenou, uo rzrJrbMye yrBopeHH, 4ilanox, s6ara'reHuNa

ByrneIIeM, is 3pocraHHrM reMneparypl4 aycreuirusallii. IIefi upoqec

cyrpoBoAxyerbcf, 3HlrxeHHflru pinnr nnyrpiruuix nanpyxenr ni4 r{ac rapryBaHHf, Ta

siAuosilHo 3pocraHHqM crifir<ocri crali 40XHM Ao yrBopeHHfl rapryBulrlbHLlx

rpiqnn nopinnxno si crarruo 40X.

5. Bnepu,te noKa3aHo, rr1o MeroA cKJrepoMerpii e rryrJrI,IBI4M Ao BI,lcoKoKyroBI4x

ra cy6crpyrrypHux Mex 3epeH, a firuonipnicrr BrrrBJIeHHfl raKI,Ix Sparuenrin

vrir<pocrpyKTypu nor'fl3asa I ii posuipHl,IMv [apaMerpaura, pieueM HaBaHTaxeHH.fl Ha



in4enrop ra KpoKoM nuuipronanux. IorasaHo, Ir1O qefi MSTOA MOxe 6ylu

3acrocoBaHr4fi Nrfl. ouiuru BeJrr{trr4Hr4, 3HaKy ra po3MipiB flofliB 3arIuIIIKoBI'Ix

HarpyxeHr, ,Ki Sopnryrorrcr B crpyKrypi cranefi ui4 qac rapryBaHH''

OnrnuarbHrdM Anfl rrpoBeAeHHfl cKJIepoMerpI4rrHLIx AocliAxenr cralefi 40X,40XHM

ra X6B@ B 3araproBaHoMy ra ni,qnyUeHoMy craHax BI{3HatIeHo HaBaHTaxeHH.fl Ha

iu4eHrop u 20 r, a Ens. crani 08f2C y rII4roMy craHi - 100 r'

6. Ha6ynu nodaauu.tozo posnumt<y rrLrraHHfl 3B'.f,3Ky 3Hococrifixocri cralefi y

nuroMy craui 3 Ar.rcrepcuicrro if 4eu4pzrnoi crpyKTypl{. BIa.f,nreHo, rqo :6ilblrleHHfl

y 2,5 pa3u Ki;tbxocri ocefi 4en4prarin ra eiAnosiAHo 3MeHlrreHnx ni4crani rraix HI4MI'I3

500...600 ao 200...250 l,rxu npu ixnifi opieuraqii nepuen.4l4KyrspHo 4o norepxni

ronrar<11roi ngaelloAii cnpr{se 3MeHIueHHIo Ha 15,9oA tutacosoi inrescunsocri

3HorxyBaH yx z 13,7 . 10 
-8 

ao 1 1,5 ' 10 
-8 crani 08f2C y rII4roMy crani, a uopinnxHo s

roMoreHHolo crpyKTyporc - ta 27,0%o.

7. Poseuuymo \paKTr{Ky Br4Kopr.rcraHH, KoM['IorepHoro MoAeJIroBaHHr, IJ'fl.

rrporHo3yBaHH.fl rpra6olori.{Hux sracrplnocrefi cralefi. lllnrxou rtoeAHaHHs

pe3yJrbrarir ercuepraNrenris ra MoAeJIroBaHHfl 3 Bt4KopLIcraHHflM in:rener:ryalbHl'Ix

clrcreM Ha ocHoni IlryqHr4x uefiponnux Mepex, uo6y,{onanzx Ha uoAeli

$ynrqionany Ha usoxusi ra6lraqnux Qynrqifi, 6yno cnporHo3oBaHo svriny

$ynrcuioHzurbHux rrapaMerpin uecyuoi cnpouoxuocri uonepxui ra siAnoniruro lo

Hr4x i rpr,r6onori.rui xapaKTepucrruovr ni4nyruenoi crani 40X 3aJIexHo eia

reMrreparypz if rapryBaHH.f,. BcraHoBJIeHo, IrIo niAuoniAuo Ao orpllManoi uoAeni

nafir<pauti rroK€l3Hr{Kr4 suococrifirocri Aoctrarorbcfl rIpI4 rapryBaHni crani 40X s

reMreparypHoMy npouixxy sia 1050 ao 1100oC, a nafiripuri - npu 950"C ra rIoHaA

1200"c.

4. IlparcruqHe 3HaqeHHq oAepxaHnx pe:y.nsrarin

3aupououoBaHo ocuonHi npr.rHrlr4[I4 Ta BI4MorI,I Ao oprauisaqii sHococrifixzx

crpyKryp, .ari Aaro b 3Mory rpu qinecupruoBaHoMy Qopuynauni crpyKrypHo-



Sasonoro ra HanpyxeHoro craHy roKpalrlyBarl4 rpla6onoriuni xapaKTepvcrvrKLr

cranefi.

Hayrono o6rpynroBaHo ra poepo6neno rexnonori.IHi pexl{MI,I reprraiunoi

o6po6rra Ars niAslrqeHHfl snococrifirocri KoHcrpyKUifiuux HI43bKoJIeroBaHI'Ix ra

iucrpyrvrenrulrlbHl4x Cralefi .

Ha nilcrasi AocJriAxeHH.f, gaxosouipnocrefi BnJIuBy reMrleparypHo-tlacoBrlx

yMoB rapryBaHHfl. Ha crpyKrypno-$asonuit ra HarlpyxeHuit craru [oKpaIIIyBaHVx

cralefi Ha llpunarHonry arqi uepuovry ronapucrni <KUiScbKIafi

eneKTpoBaroHopeMontrufi 3aBoA) peKoMeHAoBaHo onrl4Marlbui pexuuu repuivuoro

o6po6leuur Bany By3na lraloi urecrepui TsroBoro peAyKTopa ra urecrepui

KoMrrpecopa EK-7 eneKTporroisAa EP-9M 3 Merolo uoKpaIrIeHHr ixHix

eK crrJry araq ifi nr.rx xap aKTepLI cruK.

OcuoeHi pe3ynbTaTI,r po6oru BrIpoBaAxeHo y HaBrIaJIbHufi upoqec raQe4pra

inxeuepnoi rvrexaniru Yrpaiucrroi axaAerr,rii ApyKapcrBa npll BI4KJIaAaHni nexllifinux

xypcin 4na ni4roroBKr{ 6aranaepin ra aricrpin 3a Harp-f,MaMI,I 131 <flpurlagua

uexanir<a> ra 133 <fany3eBe Maruzno6y4ynaHHs)).

5. Cryuiur o6rpyHrosaHocri HayKoBIrx rloJloxeHb, nracHosrcie i

peKoMeHAauift

Pospo6neHi B Ar4ceprauifinifi po6ori uayroni rIoJIoxeHHr, BI{oHoBKLI ra

peKoMeHAaqii e o 6 rpynro Bar'vlvtp\ uro n iArs epAxyerb c.x :

- BI4Kopr4craHH{M HayKoBr4x froJroxeHb rprr6onorii, rpu6orexni*lnoro

uarepialo3HaBcTBa, rraarepialo3HaBcTBa i QiSUXra Ueranin;

- 3acrocyBaHHflM anpo6onaHllx cyqacHllx MeroAI{K AocnlAxeHH-rI crpyKTypl{

i $ israr<o -la exan iqnux BJI acrI,IB o crefi cran efi ;

- aiAuosiruricrro reoperuqHlrx ra eKcnepI4MeHTELrIbHI4x pesylrrarin,

orpr4MaHllx B Al{cepraqiftHifi po6ori.



3irn) {eHHrM cytracHr4x KoMfr'rorepHlrx rexHoJlorifi MoAenIoBaHHr AJIfl

nporHo3y BaHHr. Tpu6onori'IHl'rx BJlacrl4Bocrefi craleft ;

- o6po6xoro ra analigona peaynrratir AocniAxenss 3a AonoMororo

Kouu' totepHllx nPorPaM.

6. flocronipHicrr ra HoBrr3Ha BrrcHonrin i per<ouenqaqifi

3an4aHua, 1qo rlocraBJreui n Auceprallifiuifi po6ori NIfl, ilocflrHeHHf i-i ueru

Br,rfrJrr4Barorb 3 AeruurbHoro aHanisy nireparypHl{x AxepeJI, Ae rIpeAcraBJIeHo cyuacHi

y-rrBneHH.,r ra pe3ynbrarar AocliANeHb IIIoAo reouerpii rloBepxoHb ra KoHrarrnoi

sgaeNroAii TBepAlrx rin nia qac reprr, :n'xsry sHococrifirocri : uexanirIHI4MIrI

BJracTrrBocTflMVL ctateit, uero4in soprrrynauHf 3Hococrifirux cTpyKryp B cTzLIIflx' a

TaKox niA31,rrqenns gnococrifirocri lnratepianir lxJrtrxoM sNaiqHeHHs ra

nro4u$iryBaHHfl noBepxoHb reprs. Poge'q3aHH-a ul4x 3aBAaHb crl4paerbcfl.Hapo6ouy

rinore:y, 3aKoHr4 rpra6onorii fi Marepiaro3HaBcrBa, a raKox i,qerc po6otn, flKa

rroJrf,ra€ B norxyKy fi Sopvrynanni uiRxoAie ra BI{Mor,qo opranigauii rr,rirpocrpyKrypll

HI,r3bKoJIeroBaHux craleft , IrIo sa6esueqarb uiAuauleny 3Hococrift xicrr nysnin reprf, ,

sri 6 nor'xsynallr oAHe 3 oAHr4M nnyrpiururo 6y,uony cranefi 3 reoMerpieio ix

KoHTaKTH oi ns aeN,IoAii.

Ercuepurvrenralrni AocniAxeHH.rr HLr3bKoJIeroBaH[x crilrlefi rnronyBilJlucb B

na6oparopHux yMoBax 3 BHKopHcraHHflM c) IacHLIx reoperuqHux ra

incrpynaenrzurbHr{x NreroAis AocliAxenn.s. Otpnnaani peaylrratz o6po6lrurncr i

analirynalr,rcr 3a AorroMororo roM['torepHl{x rexnolorifi. I]e cniA'il{rr upo

.4ocronipnicrr nucnonris i perovrenAarlifi, qo upe,4cranreui B Auceprauiittttit

po6ori.

Br<asani BlrcHoBKr{ i peronaenuaqii Marorb HoBu3Iry, ocrinrrul BoHLI e

cKJraAoBr4Mr,r HoBoro nupiureHnx ar<ryanruoi nayroroi npo6neun s pospo6rn

npunquuin sHococrifirocri, qo BpaxoByrorb 3B'fl3oK crpyKTypno-Qasonoro ir



HarpyxeHoro craHy 3 reoMerpieio ronraxrnoi sgaeNdoAii HI,I3bKoneroBaHI4x cralefi.

EleueHua Ilboro nrapiurenuf 3axl{qeHo 2 uareHTaMI4 Vrpainu.

7. flosuoTa BuKJIaAy p 3yJlbrarin ArlcepTaqii n ony6,rirconarurx Ipaqflx

Ocnonni pe3yJlbrarl4 4zcepraqii ouy6nironani B 42 HayKoBkIx rpall.flx,

BKrroqarorrr4 24 crarri y HayKoBrax Saxou4x BIrAaHH.flx, 3 qxlax 12 BxoA.flrb Ao

HayKoMerplrrrHrrx 6as .{aHrax Scopus mla6o Web of Science, 2 tareuru Vrpainra, 16

re3 AotIoB ilefi na roH$epeuqirx pisuoro pinHx.

I{e cni4unrb rrpo rroBHor Br,rKJraAy pe3yJlbrarin gucepraqii n ouy6lirona[r4x

rrpaIIflx.

AnropeSepar Ar{cepraqii 3a BlrKJraAoM ra suicrou niAuoniAae Al4ceprallifiHifi

po6ori, a raKox BI4MoraM AAK Vrpainz.

3ayeacrceuun'. cepeA ouy6niroBaHlrx HayKoBI4x rlpaub HeMae xoAnoi

ny6nixaqii y $axonvx BLIILaHnrx cyto tpz6onoriqnoro upo$inro.

8. 3ayeaxeHHfl uo Attcepraqiri fi anropeQepary

1. Y ncryui n uyurri <O6rpynryBaHH, nu6opy reMI{ AocliAxeHHD) (crop. 37)

nepue peqeHHr Apyroro a6saqy ue ni4ropeKToBaHo, roMy s\aicr a6saqy He Ao riuqx

aposyrvrinnfi.

2. B ortr^ai iu$opvraqifinrax Axepen sa6araro yBaII,I (u.1.7 - 1.8) upz4ireHo

repavriuHllM MaTepialau, xoqa s AaHifi po6ori BoHII He BI4BrIarII4cb.

3. YpaxoByroqu Ayxe sucorr4fi pinenr reMrleparyp cnanaxy na $pnxqifiHnx

38'.f,3Kax, cQopvrynroeaHi npr,rHrlraflu ra BHMorI4 Ao opranisaqii sHococtifiKlax

crpyKryp (crop.160-161) Marorb 6yru AorIoBHeHi upnnqurroM o6opourocri

crpyKrypuprx i Qa:onnx reperBopeul crali upn repri.

4. He rpoBeAeHo aHanis pesynrrarin rpu6onori.rHux AocliAxeur

(iurencrannoc:ri 3HorrryBaHHfl m rcoeQiqienry reprx) KoHcTpyKqifiHr'Ix, JrI{TLIx ra



incrpyrvreur€UlbHl{x ctalefi 3 roqKLI 36py BI4HI4KHSHHfl Ta IIOpyueHHf Spurqifiunx

gs'ssxis trpu KoHTaKTHifi B3a€MoAii, qo JIf BI'IpiUeHHfl HayKoBoi [po6neMu AaHoi

Ar4ceprauiftnoi po6orl4 e Ayxe BaXJII'IBI'IM'

5. BiacyrHi crnePoMerplluHi

JII{TI'IX TA iHCTPYMCHTAJIbHI{X CTANEfi

ra crpyKTypHi AocniAxeHHf, KoHcrpyxqiftnux,

nicrs 3HoIrryBaHHfl.

6. Bi,qcyrni locniAxeHHtr roesiqieHTy reprfl ra 3Holrynalrnoi gAarnocri rulr

r,rx ra iHcrpyvreHTuLJrbHIT x cralefi.

7. cepea ony6nir<oBaHlrx HayKoBux rparlb HeMae xoAnoi ny6nirauii Y

$axonux BV aHHflx cyro rpu6orori'IHoro upoQinro.

9. 3aralrHuft sucHoBoK rlo Alrcepraqifinifi po6ori

,,{racepraUifina po6ora Becualosa Ceprir AnaronifioBl,Iqa <Crpyrrypno-

vropQonoriuHi nplrHrluru sHococriftrocri Ta ik peanisaqix B repynanui

ilparle3AarHicrro HzsbKoJreroBaHrlx crarefi>> e aKTy€tlbHoro 3a reMoro HayKoBo-

AocliAuoro rparlero, n qrifi o4epxaHi uoni o6rpyuronani ra Aocronipni Hayrori

pe3yJrbrarr,r, 1qo Marorb npaKTr4rlHe 3HarIeHH.a y po3Kpl4rri pecypcy ui4uaIrIeHH-tI

sHococrifirocri Hr,r3bKoJreroBaHr4x cralefi rrrJrflxoM perynloBaHHfl pexl4ruy repvriuHoi

o6po6r<u.

Haupxru [poBeAeHoro AocriAxenn.a siAuoniAae [aclopry cueqialrnocrr

05.02.04 - repu ra 3HouryBaHH, B MaIIII{Hax.

Ocnosui pe3ynbrarr4 po6oru AocrarHbo fIoBHo ouy6nixoBaHo y Qaxonnx

Br4AaHHsx, B ToMy qucli Tr,rx, uo BxoAsrb 4o IraixnapoAHl{x HayKoBo-MerpI4rIHI{x 6as

ft aupo6onaHo Ha HayKoBI'Ix xon$epeHqirx pisHoro pinu.a-

Anropesepar gucepraqii 3a BI4KJIaAeHHflM Ta sN{icroN'I niAuosiAae

Ar4ceprallifi nifi po6ori.



HeAonir<u, xxi eiANai'reHo B 3ayBa)I(eHHflx, B ocHoBHoMy cKePoBaI{i ua

rvropSonoriuui

lpaIIe3AaTH1CTIO

npr4HIIL{II4 suococrifirocri

HI43bI(oJIeroBaHI4x cralefi >

Ta ix peanisaqix B xePYnanui

e 3aBeplxeHoro HayKoBo-AocliAHoro

4ocri4xeun

AO3BOII4JII,I

BAocKoHaJIeHHfl 'ta npoAoBXeHHfl po6or i ue suuxyloTb ii nzcoruft nayrconufi

pineur.

Taruu qI{HoM, AI{cepTaIIis Eecualona Cepris Auaroliftonuqa <Crpyrrypuo-

po6ororo, B srifi Ha uiActani oco6ncro BLIKoHaHux s4o6yrauen't

oTpIIMaHo noei reoperrzuui it. eKcrlepl{Mesralsni pe3yJIbTaTI4, IIIo

posr,xaarv aKTyaJrbHy HayKory npo6nevry s pospo6xu IIpHHIII{nir gnococrifir<ocri,

rqo BpaxoByloTb 3B'f,3oK crpyKTypno-Sasonoro fi HaIIpyx(eHoIo cTaHy 3 reoMerplelo

KoHTaI(THoi sgaeNlo4ii nrzsucoJleroBaHzx craneft '

Boua siAuosiAae Br{MoraM, rrlo Br4cyBalorbcr Ao AoKTopcbKI{x Al'Iceptaqifi

sri4no r.r. g,ll,l2 <flopr4ry rpllcyAxeHHfl HayKoBIIX cryueuir i npucnoeHHfl

BqeHoro 3BaHHfl cr rrroro HayKoBoro cuiepoSitHui<a>>, 3arBepAxeHoro rlocraHoBolo

Ita6iuery nlinicrpir Yxpaiuu sfu 24 IIuTIHTI 2013 p. N567, a ii arrop Eecralon

ceprifi AnaronifioBHrr 3aclryfoBye Ha rpl4cyAlKeHHf, HayKoBoro cryreH{ AOKrOpa

rexHi.rHux HayK 3a crreuialrHicrro 05.02.04. - Teprfl Ta 3HoIxyBaHHfl B MaIIrI4Hax,

rany3b 3HaHb 13 - naexaHi'IHa iHNenepir.

O$iqifiHkIfi ononeur:

AoKTop rexni.rHax HayK, upoQecop, upoQecop

xaQe4pI,r garanruoi ra rlpuKJraAnoi $isulcu

HaqionarrbHoro asiallifiHoro yninepcllrery
r 

flnopyx B.I.
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